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Werner syndrome (WS) is a disease characterized by patients’ early onset of aging and
increased risk of cancer and other age-related pathologies. WS is caused by
homozygous mutations in the gene WRN. WRN encodes for a protein that has essential
roles responding to DNA damage caused by environmental stress in the form of
radiation and free radicals, as well as internal stress during cellular metabolism. In doing
so, WRN helps to maintain normal DNA replication and prevents the accumulation of
mutations that can lead to cancer. While human WRN has both an exonuclease and
helicase domain, the Drosophila homolog, WRNexo, only contains an exonuclease
domain, providing us with a unique model to study exonuclese-specific functions largely
uninvestigated in human cells. Previous studies have confirmed that WRNexo has
exonuclease activity and acts on similar DNA substrate as human WRN. Our research
uses a null mutant of WRNexo called WRNexoΔ. Like WS cells, WRNexoΔ flies are
sensitive to reagents that cause DNA replication stress, further demonstrating their
similarity to human WRN and suitability as an aging model.
We have recently found that compared to age-matched wild type controls, WRNexoΔ
flies exhibit increased physiological signs of aging. WRNexoΔ females are smaller and
have shorter lifespans. While size is unaffected in WRNexoΔ larvae, body fat is reduced.
Aged WRNexoΔ flies display degeneration of their flight muscles, reduced climbing
ability, decreased activity, and altered behavioral patterns. Aged WRNexoΔ females also
have higher tumor incidence, specifically in gut and ovarian tissues.
Because accumulation of damaging free radicals is commonly associated with aging, we
were interested in linking the age-related pathologies observed in our mutants to their
inability to respond to free-radical damage. We found that WRNexoΔ have higher total
antioxidant activity that declines with age indicating a larger free radical burden known
as oxidative stress. Additionally, the low body fat in WRNexoΔ larvae was rescued by
treatment with vitamin C, which is a potent antioxidant. However, mutants are not
sensitive to hydrogen peroxide or paraquat, which cause oxidative stress. These results
suggest that while WRNexo has a role in responding to oxidative stress, other types of
aging-induced DNA damage are likely contributing to our observed phenotypes in
WRNexoΔ flies. This and future studies will contribute to our knowledge of DNA repair
mechanisms and their role in aging.

